Crystal structure of thymidylate synthase from T4 phage: component of a deoxynucleoside triphosphate-synthesizing complex.
Thymidylate synthase from phage T4 (T4TS) is part of a complex of several enzymes required for coordinate DNA synthesis in infected Escherichia coli cells. It has been proposed that similar complexes of enzymes related to DNA synthesis are also functional in eukaryotes [Pardee, A. B. (1989) Science 246, 603-608]. To delineate the role of structure in the function of this complex, we have solved the structure of T4TS as a basis for mapping the complex by mutagenesis. The 3.1 A structure of the unliganded enzyme was determined by molecular replacement and refined to 19.9% for all data. Three inserts and one deletion in the coding region are unique to T4TS, and all sites lie on one side of the enzyme surface, possibly encoding unique T4 specific intermolecular interactions during the infective cycle. The crystal structure is generally in the open, unliganded conformation seen in unliganded E. coli TS, as opposed to the closed, ternary complex conformation, except that the critically important C-terminus is inserted into the active site hydrogen bonded to residue Asn85, as seen in functional ternary complex structures. Other differences between E. coli TS and T4TS appear to explain the enhanced binding of folyl polyglutamate to the latter.